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steel, or plastic. 

The wick layer comprises a net, fabric or non-woven fabric 
made of organic or 

inorganic fibres as a major component which is attached to the 
fed tape by 

adhesion, fusing, brazing, or welding. It may also be organic or 
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powder or fine fibre, or a mixt. of powder and fine fibre, which is 
attached to 

the fed tape by adhesion or fusion of an organic or inorganic 
solid linear 

member or powder, or combination, which is sprayed onto the 
ed tape. 

USE/ADVANTAGE - Heat pipe is used for heat conduction. 
Method of mfr. enables 

a wicking layer to be completely and uniformly attached inside 
the pipe. The 

grooved formations provide crush resistance. 
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EQUIVALENT-ABSTRACTS: 

A method of manufacturing a heat pipe, comprising the steps of: 
feeding a tape 

(1) from a tape roll; forming a wick layer (21) on one surface of 
the fed 

taped; forming the tape having the wick layer thereon into a 
form of pipe (41); 

and forming on the inner and outer surfaces of said pipe a wavy 
pattern having 

bulges on the crest and trough portions, the inner diameter g of 
the crest 
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© Heat pipe and method of manufacturing the same. 



© A wick layer (21) is attached and fixed to one 
surface of a metal tape (1) without forming a gap 
with the metal surface, and thereafter, the tape is 
rolled so that the surface having the wick layer 
serves as an inner surface, thus forming a pipe 



shape, then the pipe wall is corrugated. According to 
the above process, the wick layer is completely and 
uniformly attached to the inner surface of the heat 
pipe. 
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The present invention relates to a heat pipe 
used for heat conduction and a method and ap- 
paratus for manufacturing an elemental or original 
pipe of the heat pipe. 

Conventionally, in order to manufacture a heat 
pipe, a wick such as a metal gau2e is attached 
through an open end portion from the outside to an 
inner wall of an elemental heat pipe formed into a 
hollow shape. 

However, this method is cumbersome; it is 
difficult to uniformly attach the wick to the entire 
inner wall surface; it is not easy to check whether 
or not the wick is correctly attached; it is difficult to 
attach a wick to the inner wall of a corrugated pipe 
due to its corrugated surface shape, which results 
in deterioration of heat characteristics; and more 
specifically, as shown in Fig. 1, gap K is present 
between diameter D of inner crest portion and 
diameter d of inner root portion, thus causing dete- 
rioration of the heat characteristics, (in Fig. 1, a 
cross-hatched portion indicates a wick). In this in- 
vention, a wick layer is attached and fixed to one 
surface of a metal tape without forming a gap with 
the metal surface, and thereafter, the tape is rolled 
so that the surface having the wick layer serves as 
an inner surface, thus forming a pipe shape, then 
the pipe wall is corrugated. 

The present invention has been made in con- 
sideration of the above situation, and has as its 
object to provide a heat pipe, to an inner surface of 
which a wick is completely and uniformly attached, 
and a method of manufacturing the same using a 
simple process. 

According to the present invention, there is 
provided a method of manufacturing a heat pipe, 
comprising the steps of: 

feeding a tape from a tape roll; 

forming a wick layer on one surface of the fed 
tape; and 

forming the tape having the wick layer thereon 
into a pipe shape. 

According to the present 'invention, there is 
further provided a method of manufacturing a heat 
pipe, comprising the steps of: 

feeding a tape from a tape roll; 

forming a wick layer on one surface of the fed 
tape; 

forming the tape having the wick layer thereon 
into a pipe shape; and 

forming a groove-like or wave-like pattern on a 
necessary portion of an outer surface of the heat 
pipe which is formed into the pipe shape. 

According to the present invention, there is still 
further provided a heat pipe comprising a pipe 
prepared by welding a mating edge of a metal 
tape, and a wick layer formed on an inner surface 
of said pipe, wherein fi-shaped grooves in which a 
length of a wave of an outer projecting portion is 



larger than that of an inner recessed portion, is 
formed on an outer surface of the pipe in a radial 
or oblique direction thereof. 

According to the present invention, there is yet 

5 further provided a heat pipe comprising a pipe 
prepared by welding a mating edge of a metal 
tape, and a wick layer formed on an inner surface 
of said pipe, wherein groove-formed portions are 
formed in an axial or oblique direction at equal 

70 intervals on an outer surface of the pipe. 

According to the present invention, there is 
further provided a method of manufacturing a heat 
pipe, comprising the steps of: 

forming a wick layer on one surface of a fed 

75 tape; 

forming the tape on which the wick layer is 
formed into a pipe shape and bonding mating 
edges of the tape by welding or adhesion to per- 
form the tape into a pipe, thus preparing a first- 
20 phase heat pipe; and 

forming groove-formed portions in an axial or 
oblique direction at equal intervals on an outer 
surface of the heat pipe which is formed into the 
pipe shape. 

20 According to the present invention, there is still 
further provided a heat pipe comprising a pipe 
prepared by welding a mating edge of a metal 
tape, and a wick layer formed on an inner surface 
of said pipe, wherein wavy small ridges or reces- 

30 ses are formed on an outer surface of the pipe in a 
radial or oblique direction at predetermined inter- 
vals. 

According to the present invention, there is 
further provided a method of manufacturing a heat 
3d pipe, comprising the steps of: 

feeding a tape from a tape roll; 

forming a wick layer on "one surface of the fed 
tape; 

forming the tape having the wick layer thereon 
40 into a pipe shape; and 

forming a groove-like pattern on a predeter- 
mined portion of an outer surface of the heat pipe 
formed into the pipe shape, while transferring the 
heat pipe. 

45 According to the present invention, there is yet 

further provided a method of manufacturing a heat 
pipe, comprising the steps of: 
feeding a tape from a tape roll; 
forming a wick layer on one surface of the fed 
so tape; 

forming the tape having the wick layer thereon 
into a pipe shaped; and 

intermittently transferring the heat pipe formed 
into the pipe shape and forming, when the pipe is 
55 stopped, a groove-like pattern on an outer surface 
of the pipe. 

According to the present invention, there is still 
further provided a method of manufacturing a heat 
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pipe, comprising the steps of: 

feeding a tape from a tap roll; 

forming a wick layer on one surface of the fed 
tape; 

forming the tape having the wick layer thereon 
into a pipe shape; 

forming a groove-like pattern on a predeter- 
mined portion of an outer surface of the heat pipe 
formed into the pipe shape, while transferring the 
heat pipe; and 

intermittently transferring the heat pipe formed 
into the pipe shape and forming, when the pipe is 
stopped, a groove-like pattern on the outer surface 
of the heat pipe. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 shows a conventional corrugated heat 
pipe; 

Fig. 2 shows an apparatus used for manufactur- 
ing a heat pipe according to an embodiment of 
the present invention; 

Figs. 3 to 5 show structures used for forming an 
wick layer on a metal tape; 
Fig. 6 shows a grooving machine for a groove- 
like pattern on a heat pipe; 
Fig. 7 shows a wave-like pattern formed on a 
heat pipe; and 

Figs. 8A to 13 show groove-like patterns formed 
on a heat pipe. 

An embodiment of the present invention will 
now be described with reference to Fig. 2. 

Reference numeral 1 denotes a metal tape 
which is wound in a roll shape in a conventional 
feeding apparatus (not shown) and is therefrom. 
Metal tape 1 is formed into a heat pipe as a final 
product. Metal tape 1 is made of copper, alu- 
minum, iron, or stainless steel, and has a width of 
30 to 450 mm, and a thickness of 0.2 to 2.0 mm. 

Reference numeral 2 denotes a wick member 
comprising a tape to which a fibrous wick material 
is adhered. Wick member 2 is brought into close 
contact with and attached to one surface of metal 
tape 1 to form wick layer 21. Wick layer 21 has a 
capillary action, and the wick material includes an 
organic or inorganic metal fiber, glass fiber, 
animal/vegetable fiber, synthetic resin fiber, or the 
like. Wick layer 21 may be prepared by disposing 
the fibrous wick material on the tape. Wick layer 21 
may also be prepared by forming the above-men- 
tioned fiber into a net, nonwoven fabric, or porous 
material. 

In order to attach wick member 2 to one sur- 
face of metal tape 1, wick member 2 is wound into 
a roll shape in a feeding apparatus (not shown) in 
the same manner as in metal tape 1, and is fed 
therefrom at the same speed as the feeding speed 



of metal tape 1 to be brought into tight contact with 
and adhered to one surface of metal tape 1. 

In order to adhere wick member 2 to tape 1, 
adhesive 23 is sprayed and applied from nozzle 22 

s onto the surface of metal tape 1, When wick mem- 
ber 2 is attached, press roller 24 is preferably 
used. Reference numeral 3 denotes forming rollers, 
each of which forms metal tape 1, after being 
subjected to the above-mentioned process, into a 

70 pipe shape, so that wick layer 21 serves as an 
inner surface. Each forming roller 3 has an ar- 
cuated shape in order to form metal tape 1 into a 
pipe shape. 

A plurality of pairs of opposing forming rollers 
75 3 are arranged along the moving direction of metal 
tape 1. Each of the rollers 3 has an arc configura- 
tion and is vertically rotatable around the axis. 
However, the roller 3 can be arranged in other 
forms, for example, in a staggered form. The arcs 
20 of the pairs of forming rollers 3 can be the same, 
but are preferably changed in accordance with the 
progress of metal tape 1 in the pipe forming pro- 
cess. 

For example, the first stage of forming rollers 3 

25 may have a large radius of curvature, and the 
radius is gradually decreased to a size correspond- 
ing to a pipe diameter as the process progresses. 
Rollers 3 may have a shape other than the above- 
mentioned shape, and may be axially supported in 

30 a direction other than in the vertical direction. 

Reference numeral 31 denotes a welding 
means for welding the mating edges 10 at the start 
of the formation of heat pipe 41. A welding elec- 
trode of welding means 31 is arranged immediately 

35 above mating edges 10 to weld mating edges 10. 
Note that a process for cooling the pipe imme- 
diately after welding may be added so as not to 
damage already attached wick layer 21. 

The pipe obtained after the above process can 

40 be used as a finished product, or can further be 
corrugated. 

Reference numeral 4 denotes a corrugating 
machine for forming a groove-like or wave-like pat- 
tern. The pattern provides a flexibility on the outer 

45 surface of the heat pipe 41 and holds the working 
fluid in the heat pipe. More specifically, corrugating 
• machine 4 comprises small disc 401 which is 
rotatably pressed along outer surface 42 of heat 
pipe 41 , and ring 402 which holds the disc therein 

50 and is rotated along outer surface 42 of heat pipe 
41. Ring 402 is rotated by rotating disc 403 ar- 
ranged thereon. 

Small disc 401 has a rounded outer shape. In 
this case, when ring 402 is rotated, small disc 401 

55 is also rotated while pressing elemental heat pipe 
41, thus forming a smooth helically corrugated pat- 
tern on the outer surface of elemental heat pipe 41 
at a constant pitch. 
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When small disc 401 has a flat outer shape, a 
groove-like or wave-like pattern can be formed. 

If a groove-like or v/ave-like pattern is formed 
by corrugating machine 4 while moving heat pipe 
41 is temporarily stopped, a wavy or groove-like 
pattern extending in the circumferential direction 
can be obtained on the outer surface of heat pipe 
41. 

If pressing of small disc 401 is stopped with 
respect to elemental heat pipe 41, neither wavy nor 
groove-like pattern can be formed. If pressing is 
intermittently performed, a wavy or groove-like pat- 
tern can be intermittently formed on the outer sur- 
face of elemental pipe 41. More specifically, a 
wavy or groove-like pattern can be formed on an 
arbitrary portion of the outer surface of pipe 41, as 
needed. 

Mode of transferring the elemental pipe can be 
modified as desired. That is, the elemental pipe 
may be continuously, regularly, or irregularly trans- 
ferred. Furthermore, the groove forming means can 
be transferred in correspondence to the transfer of 
the elemental pipe. 

The pipe formed as described above can be 
subjected to normal processes, e.g., cutting of the 
heat pipe, injection of working fluid, sealing of both 
ends, and the like, thus completing the heat pipe. 

Figs. 3 to 5 show other embodiments wherein 
wick layer 21 is formed on metal tape 1. 

Fig. 3 shows an embodiment wherein wick 
member 2 is made of a metal, e.g., a metal gauze. 
In this embodiment, wick member 2 is preformed 
into a tape-like shape, is fed from a state wherein it 
has been rolled, and is overlaid on moving metal 
tape 1. 

Spot welding electrodes 201 are arranged at 
both sides of the moving path of metal tape 1, so 
that tape-like wick member 2 is attached and fixed 
to metal tape 1 by spot welding electrodes 201. In 
this case, wick member 2 is preferably pressed 
against metal tape 1 by rollers 24, as in the above 
embodiment. This applies to the following embodi- 
ments. 

Fig. 4 shows an embodiment wherein wick 
member 2 is a powder, particles, or very fine 
fibers. In this embodiment, wick member 2 is accu- 
mulated in hopper 202. Wick member 2 can be 
any one of the powder, particle, or very fine fibers 
or may be a combination thereof. 

Prior to attachment of wick member 2 to metal 
tape 1, an adhesive is applied to the surface of 
tape 1, e.g. a plastic tape, by nozzle 5. Wick 
member 2 is fed to the applied surface by. e.g., 
spraying from hopper 202. thus attaching and fixing 
wick member 2 on the surface of tape 1 . 

Fig. 5 shows an embodiment wherein wick 
member 2 comprises an organic or inorganic solid 
material. In this embodiment, solid wick member 2 



is fused, brazed, or welded by nozzle 205 and the 
powder is attached and fixed to one surface of 
metal tape 1. 

Fig. 6 shows a grooving machine for forming a 

5 groove-like pattern on the surface of heat pipe 41 
along its longitudinal direction. Grooving machine 
501 has a hollow ring shape, and has an appro- 
priate number of small discs 502 each having a 
groove forming function in its hollow portion toward 

to the center. 

If heat pipe 41 is moved while grooving ma- 
chine 501 is not rotated, grooves can be formed 
along the longitudinal direction of elemental pipe 
41. If grooving machine 501 is rotated in the lateral 

;5 direction, helical grooves can be formed. 

Figs. 7 to 10 are longitudinal sectional views of 
groove-like or wave-like patterns formed on ele- 
mental pipe 41, Fig. 7 shows an embodiment of a 
smoothly formed wavy pattern, and Figs. 8A to 8D 

20 show different embodiments of the groove-like pat- 
tern. Fig. 8A shows an embodiment wherein each 
corner of the bottom portion of the groove has no 
radius of curvature, and Fig. 8B shows an embodi- 
ment wherein each corner has radius R of cur- 

25 vature. Figs. 8C and 8D show embodiments 
wherein width E of the crest portion is different 
from width e of the trough portion. In Figs. 8A to 
8C, each section extending from the crest portion 
to the trough portion has a vertical wall, but in Fig. 

30 8D. each section has an inclined wall. Fig. 9 shows 
an embodiment of a wavy pattern having bulges on 
the crest and trough portions. Inner diameter g of 
the crest portion and inner diameter G of "the 
trough portion are respectively larger than their 

35 open end gaps h and H. Note that inner diameters 
g and G of the crest and root portions may be or 
may not be equal to each other. The groove pat- 
tern shown in Fig. 9 has a high working fluid 
holding force. 

40 According to the above embodiments, a wick 
layer can be uniformly and firmly attached and 
fixed to the entire inner wall of a heat pipe, thus 
improving the heat characteristics of the heat pipe. 
More specifically, since a wick layer is formed 

45 on a metal tape before being formed into a pipe 
shape, the contact state of the wick layer is not 
influenced even if machining and deformation are 
performed thereafter. 

Fig. 10 shows yet another embodiment of the 

50 present invention. In this embodiment, an n-shaped 
groove, in which the length of a wave of an outer 
projecting portion is larger than that of an inner 
recessed portion, is formed on the outer surface of 
a pipe in its radial or oblique direction. 

55 More specifically, reference numerals 601 and 

602 denote grooves comprises n-shaped ridges 
and recesses. When the widths of the ridge and 
recess are given by Wa and Wb, they are formed 
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to establish Wb < Wa. 

It is preferable that Wa is 1.01 to 5 times Wb, 
and more specifically, 1.1 to 2 times. These param- 
eters are determined in consideration of an inner 
diameter, wall thickness, operation temperature, 
heat transfer amount, and the like, of the pipe. 

In the pipe of this structure, a reinforcement 
effect can be provided against an external crushing 
force. Since ridge 602 has a hollow portion, a 
working fluid moving along the wall surface in the 
heat pipe can be sufficiently stored in the inner 
hollow portion, and heat from the outside of the 
pipe can be quickly conducted to the working fluid, 
thus improving heat efficiency. 

The heat pipe is particularly suitable when the 
pipe is used in an uprightly set state. That is, it is 
particularly effective when the working fluid is uni- 
formly distributed in an elongated heat absorbing 
portion of an elongated heat pipe used for absorb- 
ing terrestrial heat. 

Fig. 11 shows still another embodiment of a 
groove-like pattern. In this embodiment, grooving is 
performed on the outer surface of heat pipe 41 in 
an axial direction or to be inclined at, e.g., 10* to 
89* with respect to the axial direction. The groov- 
ing is performed every predetermined length of the 
starting pipe. Partial length Li corresponding to 
groove portion 701 formed on the outer surface of 
elemental heat pipe 41 and partial length l_2 cor- 
responding to a groove non-forming portion al- 
ternately appear over the total length. 

Length Li of the groove portion is designed to 
be an optimal value depending on the outer diam- 
eter, wall thickness, material, and the like, of heat 
pipe 1. However, length Li of the groove portion is 
determined so as not to extend the outer surface of 
elemental heat pipe 1. Length L2 of the non-groove 
portion is determined to be substantially equal to or 
smaller than length Li of the groove portion. When 
a plurality of groove portions 701 is formed at the 
same time, the starting and end points may be or 
may not be aligned at positions perpendicular to 
the axial direction of heat pipe 1. 

When a plurality of groove portions 701 is 
formed, about half of the groove portions 701 can 
be formed to extend clockwise around elemental 
heat pipe 1 and remaining groove portions 701 can 
be formed to extend counterclockwise around pipe 
1. A plurality of grooves can be simultaneously 
formed to extend clockwise in a first step in the 
longitudinal (axial) direction of heat pipe 1, and can 
be simultaneously formed to extend counterclock- 
wise in the next step. 

Fig. 12 shows still another embodiment. In this 
embodiment, reference numeral 801 denotes small 
wavy ridges, which are formed on the outer surface 
of pipe 1 in the radial or oblique direction at 
intervals h. Wick layer 21 is formed on the inner 



surface as small recess 802 of each small ridge 
801. Interval h between two adjacent small ridges 
801 is about lour times or more the width of the 
small ridge. 

5 Fig. 13 shows a further embodiment. In this 

embodiment, small recess 901 is formed in place 
of the small ridge. Small recesses 901 are formed 
on the outer surface of pipe 1 also in the radial or 
oblique direction at intervals h*. Wick layer 21 is 

10 formed on the inner surface as small ridge 902 or 
each small recess 901, Interval h' between two 
adjacent small recesses 901 is about four times or 
more the width of the small recess. 

In the pipe with the above-mentioned structure, 

75 wick layer 21 on the inner surface has small reces- 
ses 802 or small ridges 902 at proper intervals. 
The flow of working fluid flowing along the wall 
surface in the heat pipe can be temporarily and 
readily stored in the recesses or ridges, i.e., can be 

20 appropriately accumulated. In particular, it is effec- 
tive for an upright use state of the heat pipe. In 
addition, it is particularly effective when working 
fluid is uniformly distributed in an elongated heat 
absorbing portion in an elongated heat pipe used 

25 for absorbing terrestrial heat. These ridges or re- 
cesses have a reinforcement effect against an ex- 
ternal crushing force. 

Claims 

30 

1. A method of manufacturing a heat pipe, com- 
prising the steps of: 

feeding a tape from a tape roll; 

forming a wick layer on one surface of the 
35 fed tape; 

forming the tape having the wick layer 
thereon into a form of pipe; and 

forming a substantially Q-shaped portion 
on an outer surface of said pipe. 

40 

2. A method according to claim 1, characterized 
in that the tape comprises a metal tape. 

3. A method according to claim 1, characterized 
45 in that the tape comprises a tape of copper, 

aluminim, iron, or stainless steel. 

4. A method according to claim 1, characterized 
in that the tape comprises a plastic tape. 

50 

5. A method according to claim 1, characterized 
in that the wick layer comprises a net, fabric, 
or nonwoven fabric made of organic or in- 
organic fiber as a major component, and is 

55 attached and fixed to the fed tape by adhesion, 

fusing, brazing, or welding. 

6. A method according to claim 1, characterized 
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in that the wick layer comprises an organic or 
inorganic powder or particle, and is attached 
and fixed to the fed tape by adhesion or fus- 
ing. 

7. A method according to claim 1, characterized 
in that the wick layer comprises an organic or 
inorganic fine fiber, and is attached and fixed 
to the fed tape by adhesion or fusing. 

8. A method according to claim 1, characterized 
in that the wick layer comprises a mixture of 
an organic or inorganic powder and a fine 
fiber, and is attached and fixed to the fed tape 
by adhesion or fusing. 

9. A method according to claim 1, characterized 
in that the wick layer comprises an organic or 
inorganic solid linear member or powder or a 
combination thereof, and is attached and fixed 
to the fed tape by spraying. 

10. A method according to claim 1, characterized 
in that the substantially Q-shaped portion ex- 
tends helically in a longitudinal direction of the 
pipe. 

11. A method according to claim 1, characterized 
in that the substantially Q-shaped portion ex- 
tends in a straight manner in the longitudinal 
direction of the pipe. 

12. A method according to claim 1, characterized 
in that the substantially Q-shaped portion is 
formed continuously or intermittently in a lon- 
gitudinal direction of the pipe. 

13. A method according to claim 1, characterized 
in that the substantially Q-shaped portion is 
formed by pressing a shaping means to the 
outer surface of the pipe. 

14. A method according to claim 1, characterized 
in that the substantially Q-shaped portion ex- 
tends in a ring form in the longitudinal direction 
of the pipe. 

15. A method according to claim 10. characterized 
in that the helicoid of the substantially re- 
shaped portion has a constant pitch. 

16. A method according to claim 14, characterized 
in that the ring of the substantially Q-shaped 
portion has a constant pitch. 

17. A method according to claim 1, characterized 
in that mating edges of the tape having a wick 
layer formed thereon are bonded together by 



welding or adhesion to form the pipe. 

18. A method according to claim 1. characterized 
in that the substantially Q-shaped portion is 

5 formed while transferring the pipe. 

19. A method according to claim 1, characterized 
in that the substantially Q-shaped portion is 
formed while continuously transferring the 

io pipe. 

20. A method according to claim 1, characterized 
in that the pipe is intermittently transferred, 
and when the pipe is stopped, the substantially 

is Q-shaped portion is formed. 

21. A heat pipe comprising a pipe prepared by 
joining the mating edges of a tape, and a wick 
layer formed on the inner surface of the pipe, 

20 wherein substantially Q-shaped portions are 

formed on the outer surface of the pipe. 

22. A heat pipe according to claim 21, character- 
ized in that the tape is a metal tape. 

25 

23. A heat pipe according to claim 21. character- 
ized in that the tape is a tape of copper, 
aluminum, iron, or stainless steel. 

30 24. A heat pipe according to claim 21, character- 
ized in that the tape is a plastic tape. 

25. A heat pipe according to claim 21, character- 
ized in that the wick layer comprises a net, 
35 fabric, or nonwoven fabric made of organic or 

inorganic fiber as a major component, and is 
attached and fixed to the fed tape by adhesion, 
fusing, brazing, or welding. 

40 26. A heat pipe according to claim 21, character- 
ized in that the wick layer comprises an or- 
ganic or inorganic powder or particle, and is 
attached and fixed to the fed tape by adhesion 
or fusing. 

45 

27. A heat pipe according to claim 21, character- 
ized in that the wick layer comprises an or- 
ganic or inorganic fine fiber, and is attached 
and fixed to the fed tape by adhesion or fus- 

50 ing. 

28. A heat pipe according to claim 21, character- 
ized in that the wick layer comprises a mixture 
of an organic or inorganic powder and a fine 

55 fiber, and is attached and fixed to the fed tape 

by adhesion or fusing. 

29. A heat pipe according to claim 21, character- 
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ized in that the wick layer comprises an or- 
ganic or inorganic solid linear member or pow- 
der or a combination thereof, and is attached 
and fixed to the fed tape by spraying. 

30. A heat pipe according to claim 21, character- 
ized in that the substantially O-shaped portion 
extends helically in the longitudinal direction of 
the pipe. 

31. A heat pipe according to claim 21, character- 
ized in that the substantially fl-shaped portion 
extends in a straight manner in the longitudinal 
direction of the pipe. 

32. A heat pipe according to claim 21 , character- 
ized in that the substantially n-shaped portion 
is formed continuously or intermittently in the 
longitudinal direction of the pipe. 

33. A heat pipe according to claim 21 , character- 
ized in that the substantially n-shaped portion 
is formed by pressing a shaping means onto 
the outer surface of the pipe. 

34. A heat pipe according to claim 21, character- 
ized in that the substantially n-shaped portion 
extends in a ring form in the longitudinal direc- 
tion of the pipe. 

35. A heat pipe according to claim 30, character- 
ized in that the helicoid of the substantially fl- 
shaped portion has a constant pitch. 

36. A heat pipe according to claim 34, character- 35 
ized in that the ring of the substantially fl- 
shaped portion has a constant pitch. 

37. A heat pipe according to claim 21, character- 
ized in that mating edges of the tape having a 40 
wick layer formed thereon are bonded together 

by welding or adhesion to form the pipe. 

38. A heat pipe according to claim 21, character- 
ized in that the substantially n-shaped portion 45 
is formed while transferring the pipe. 

39. A heat pipe according to claim 21, character- 
ized in that the substantially fl-shaped portion 

is formed while continuously transferring the 50 
pipe. 

40. A heat pipe according to claim 21, character- 
ized in that the pipe is intermittently trans- 
ferred, and when the pipe is stopped, the sub- 55 
stantially fl-shaped portion is formed. 
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